In vitro degradation of the four isomers of soman in human serum.
Starting from racemic soman (1,2,2-trimethylpropyl methylphosphonofluoridate), the degradation of its four stereoisomers in human serum (25 degrees, pH 8.8), has been studied at the nM level. Phosphylation of serum proteins is eliminated by preincubation of the serum with soman. A capillary gas chromatographic method with nitrogen-phosphorous detection allows the separation of the diastereoisomers. The total hydrolysis (enzymatic and non-enzymatic) rate constants of the isomers can then be resolved indirectly on the basis of the important rate difference between P(+) and P(-) isomers. The enzymatic hydrolysis rate constants are obtained by subtracting, for each isomer, the spontaneous (non-enzymatic) rate constant from the total hydrolysis rate constant. The non-enzymatic part of the hydrolysis is obtained from experiments in serum ultrafiltrate (30,000 NMWL). Enzymatic hydrolysis of C(+) P(+) soman occurs so rapidly that only a lower limit of the rate constant can be given. The other enzymatic rate constants are 0.016 min-1 for C(+)P(-), 0.74 min-1 for C(-)P(+) and 0.028 min-1 for C(-)P(-).